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ABSTRACT

In the Hera mission, which is the asteroid rendezvous mission led by ESA to S-type binary asteroids Didymos and Dimorphos, a thermal infrared imager TIRI will be prepared by JAXA to be mounted on the spacecraft and applied to investigate the surface physical state of the binary system. As was proven during the Hayabusa2 mission, thermal infrared imaging is a powerful method to map the thermal inertia on the whole asteroid surface, which is consequently derived from thermal images for one asteroid rotation (Okada et al., 2020; Shimaki et al., 2020). TIRI is based on an uncooled micro-bolometer array of 1024 x 768 pixels and has the field of view of 13.3° x 10.0°, pointing to +Z direction of the Hera spacecraft. TIRI will also have 6 wavelength bands in 7 to 14 µm to inform the variation of thermal emissivity by wavelength, informing surface composition from the Christensen Feature (CF) and the Reststrahlen Feature (RF). Hera will arrive at the binary asteroid in early 2027 and perform observations, started with the early characterization phase at 20 to 30 km altitude at the solar phase angle of 50° to 70°, TIRI will observe the whole binary system at  the spatial resolution of 5 to 7 m per pixel. This is a similar situation for the high-resolution thermal imaging by the TIR on Hayabusa2 during the Mid-Altitude Observation Campaign at 5 km altitude, except for such a large solar angle. For the observation from a large solar angle, thermal imaging has an advantage of constructing an asteroid shape model due to its visibility even in the nighttime area, which contributes to a precise determination of the density, the center of figure, and the motion of the asteroids. During the later phase, these asteroids will be imaged by TIRI at lower altitudes at the higher spatial resolution, including the crater formed by the impact of the DART spacecraft planned in 2022. These information will be essential both for planetary science and planetary defense.
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